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Method for producing RFID labels 

The invention relates to a method for producing RFID 
labels, according to the precharacterizing clause of 
5 claim 1 . 

[Prior Art] 

The invention describes different methods for producing 
RFID (Radio Frequency IDentif ication) labels, also 

10 called smart labels. The basis of the intelligent 
labels (RFID, smart labels) is what is known as 
transponder technology. Their great advantage lies in 
the radio link between the label and a reader. This can 
accelerate the data acquisition process by machine to 

15 an extreme extent, because the readers no longer need 
an optical link to the labels. In this way, for 
example, the contents of a box or an entire pallet can 
be detected without error. Security codes can also be 
stored in the intelligent labels, as a result of which 

20 falsified packets (for example, pharmaceutical 
industry) or thefts can be identified unambiguously. 

A system for wireless identification comprises two 
components: the RFID labels (smart labels) which are 

25 attached to the goods, and the writer/reader with which 
data can be read from or transferred to the label. 
Depending on the design, the transponders store simple 
identification numbers or up to as much as complex data 
(for example, expiry date, place and date of 

30 production, retail price, etc.). Measured data can also 
be stored. The transponders usually comprise an 
integrated circuit, an antenna and further passive 
components. A distinction is made in the type of energy 
supply between active and passive transponders. If the 

35 label has an energy supply, for example in the form of 
a battery, it is called an active system. A transponder 
is called passive if it is supplied with energy via an 
external, magnetic or electric field. 
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The transponder IC which is connected to the antenna of 
the mobile data carrier is responsible for 
transmitting/receiving the data. In passive RFID 
transponders, the entire intelligence and functionality 
is integrated in this circuit as a rule. 

Beyond this, some types comprise an on chip resonance 
capacitor for the tuned circuit, with the result that 
no further external components are required apart from 
an antenna coil. The required capacitor or capacitors 
can also be produced by printing processes. Classic and 
known methods for producing RFID labels are lamination 
of a coated foil onto the label, printing the antenna 
by means of screen printing processes, or production by 
means of inkjet processes. 

[Object of the Invention] 

It is an object of the present invention to apply the 
required parts to the label in a simple way and 
preferably also to protect the antenna against 
mechanical or chemical damage. 

This object is achieved by the characterizing features 
of claims 1 and 12. Developments of the invention 
result from the respective subclaims. 

[Examples] 

According to the invention, there is provision for at 
least parts of the antenna which is required for 
functioning and of the tuned circuit to be applied to 
the printing material by sheet-fed offset printing, or 
for at least part of the antenna which is required for 
functioning and of the tuned circuit to be applied, 
directly or indirectly, by way of a relief printing 
plate. After printing, all that remains is for the chip 
which is usually not in a housing to be applied by an 
adhesive bonding or soldering process. 
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The following variables are of interest during design 
of the antenna: the inductance, the coil area, the 
ohmic resistance and the coupling capacitance between 
5 the turns. Deviations from the characteristic values 
can lead to the contact not being established between 
the writer/reader and the transponder. The resonant 
frequency has to be achieved with high quality, with 
the result that very high demands are made of the 
10 printing quality. 

According to the invention, a metallic ink or 
conductive paste is transferred onto the printing 
material within a sheet-fed or web-fed offset printing 

15 press via a waterless offset plate or a wet offset 
plate via the rubber blanket. The printed lines form 
the antenna and optionally the entire tuned circuit; if 
required, the chip is later soldered or adhesively 
bonded onto it. The printing material on which the 

20 constituent parts of the tuned circuit are printed can 
be a fibrous material (paper, nonwoven inter alia) , a 
woven fabric made from natural and/or synthetic fibers, 
or a plastic film. Figure 1 shows a plan view of a 
label which has been produced according to the 

25 invention . 

An absorbent printing material, for example if it is a 
paper or another fibrous material, can be pretreated, 
in order to avoid penetration of the conductive 

30 printing ink or paste. The pretreatment can be an 
application of varnish or an application of a 
preprinting ink via a flexographic printing unit or an 
offset printing unit. It is also possible for a film to 
be laminated onto the rear of the label or for the rear 

35 of the label to have already been pretreated by the 
manufacturer. Very pronounced penetration of the 
printing ink into the printing material can result in a 
change in the inductance as a result of the third 
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plane. Application by means of a printing plate for 
waterless printing is preferred to wet offset printing, 
as the damping solution which is required in wet offset 
printing can lead to corrosion of the ink and the 
precision of the printing is also higher. Higher 
resolutions and finer line thicknesses can also be 
printed by waterless offset printing. 

A capacitor which is required for producing a tuned 
circuit can be produced by two lines being printed 
closely next to one another (figure 2), which lines are 
connected to one another at the ends of the shorter 
line. As an alternative, the base line can be printed 
first, then an insulating material is printed over it 
and, in a third printing unit, the complementary line 
is then printed (figure 3). The capacitor can also be 
integrated into the chip. Other circuit elements can 
also be printed, for example resistances by means of a 
reduction in the line thickness. 

Theoretically, the capacitor lines can be printed so as 
to lie opposite one another on both sides of the 
printing material. To this end, the printing material 
would have to be perforated first, in order that a 
connection is produced during the ink application 
between two lines which lie opposite one another. 

Subsequently, the antenna and the tuned circuit can be 
covered with a protective varnish which protects the 
print against mechanical, chemical or oxidative damage. 
As an alternative, a protective film can be applied. 

In a second method, an adhesive is preprinted via a 
printing unit which brings sheets which have been 
printed with the adhesive into contact with a transfer 
film which is coated with a metallic material or 
another conductive material. The conductive material is 
detached from the transfer film at those locations 
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having the applied adhesive and is transferred onto the 
printing material. Said conductive material then forms 
the tuned circuit, antenna or constituent parts of 
them. 

5 

Application of the lines of the antenna/the tuned 
circuit by means of the flexographic printing process 
may be suitable as a third method. However, it is 
disadvantageous that a flexographic printing plate can 
10 lead to pinched edges if the positioning has not been 
adjusted exactly. Said pinched edges would lead to a 
change as a result of a capacitance change and to a 
change in the characteristics of the tuned circuit. 



